The health benefits of taking fermented milk products have been the focus of by many studies. Several helpful functions such as the relief of constipation (1), enhancement of lactose digestion (relief of lactose intol erance) (2), immunomodulation (3), anti-tumor (4), and cholesterol-lowering effects (5) of fermented milk products (including those starter microorganisms) have been reported. In addition, peptides released from milk constitutive proteins by gastrointestinal enzymatic pro teolysis have been known to produce further beneficial effects (6-8).
Casein phosphopeptides (CPPs) are phosphorylated peptides resulting from the proteolysis of calcium-sensi tive caseins. Much attention has been paid to CPPs due to their useful effect of enhancing the calcium absorp tion in intestinal tracts (9, 10). In addition, Hata et al. (11) have reported that CPPs from bovine milk showed both mitogenic and IgA-enhancing effects in mouse spleen or rabbit Peyer's patch cell cultures. Moreover, orally administered CPPs were found to enhance serum, intestinal, and fecal IgA levels in piglets and mice (12, 13). Otani et al. (14) have found that the E-mail: tkawafb@shinshu-u. ac, jp Abbreviations: CPPs, casein phosphopeptides; SerP, phospho serine; RP-HPLC, reverse phase high-performance liquid chro matography; MTT, 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyl -2H-tetrazolium bromide; PBS, phosphate buffered saline; LPS, lipopolysaccharide; PHA, phytohemagglutinin; ConA, con canavalin A; DW, distilled water: RT, room temperature, phosphoserine (SerP)-containing sequence SerP-X-SerP was the minimum essential structure for inducing these immunomodulatory effects of CPPs. Fermented milk products including yogurts or cheeses mainly consist of milk caseins. These caseins, however, are speculated to alter their micelle structure under the heating, pressurizing, and proteolysing used during manufacturing processes. In fact, many previ ous studies have reported that the micelle structure and characteristics of caseins in fermented milk products were disrupted or changed by rennet or starter microor ganisms (15-18). Hence, estimating the value or func tion of CPPs seems important in evaluating the effects of fermented milk products. Here, we characterized CPPs from plain yogurts and Camembert cheeses.
Materials and Methods
Raw milk was purchased from a farm in Minamimi nowa. Plain yogurts (P1-P4) and Camembert cheeses (C1-C5) were obtained from a supermarket in that same town. Lipopolysaccharide (LPS) from Salmonella typhi murium was purchased from Difco Laboratories (Detroit, MI, USA), phytohemagglutinin (PHA) from Seikagaku Corporation (Tokyo, Japan), and Concanavalin A (ConA) from Wako Pure Chemical Industries, Ltd. (Osaka, Japan).
CPPs from raw milk, plain yogurts, and Camembert cheeses were prepared cardinally according to the method of Kihara and Otani (19) . The CPPs from the raw milk and plain yogurts were prepared specifically as The proliferative response of the spleen cells was esti mated by colorimetric 3-(4, 5-dimethylthiazol-2-yl)-2,5 -diphenyl-2H-tetrazolium bromide (MTT, Sigma) assay after 72h of culture. Absorbance of the resultant for mazan was measured spectrophotometrically at 570nm using a Bio-Rad model 550 microplate reader (Bio-Rad Laboratories, Hercules, CA, USA).
Results
and Discussion Table 1 shows that the amount of CPPs from portions with a 1-g protein content of Camembert cheeses was comparable to that of raw milk, while that of plain yogurts tended to be higher. In Japan, during the man ufacturing process, plain yogurts are often made by adding skim milk and then disrupting the micelle struc ture of caseins under high pressure (20) . The increase * Retention time (min) . in the amount of CPPs from the plain yogurts may be due to the alteration in their micelle structure. found that a bovine milk-derived CPPs preparation manufactured by tryptic digestion enhanced the LPS-, PHA-, and ConA-induced proliferation of mouse spleen cells and retained its mitogenic activity after gas trointestinal proteinase treatments. Moreover, the sequence SerP-X-SerP proved to be essential for exert ing both the mitogenic and IgA-enhancing effects of CPPs (11, 14) . In this connection, CPPs from Cl also enhanced IgA production in a dose-dependent manner in mouse spleen cell cultures (Fig. 3) . Hence, the CPPs from these fermented products are suggested to retain the SerP-X-SerP region.
In 
